Assessment of radiation-induced DNA strand breaks and their repair in unlabeled cells.
Radiation induced damage, i.e., the induction of DNA strand breaks, was studied on the level of single, unlabeled cells. DNA strand breaks were determined by direct partial alkaline unwinding in intact cell nuclei followed by staining with acridine orange, a development of a proposal first described by B. Rydberg (Int J Radiat Biol 46:521-527, 1984). The ratio of green fluorescence (double-stranded DNA) to red fluorescence (single-stranded DNA) in single cells was taken as a measure of DNA strand breaks. CHO-K1 and M3-1 cells irradiated with X-rays show a dose dependent induction of DNA strand breaks. Incubation at 37 degrees C after irradiation leads to repair of breaks. A repair halflife of about 10-11 min can be determined. Cell cycle specific differences in the induction of DNA strand breaks or repair behavior are not detectable at the resolution achieved so far. This new method offers two major advantages: the resolution of DNA damage and repair on the level of single cells and no need for labeling, thereby allowing for DNA damage and repair to be assessed in biopsy material from tumor patients.